Abstract: Separation of differentially isotope-labeled bacterial RNA by isopycnic density gradient centrifugation is a critical step in RNA-based stable isotope probing (RNA-SIP) analyses, which help to link the structure and function of complex microbial communities. Using isotope-labeled Escherichia coli RNA, we showed that an 8 mL nearvertical rotor performed better than a 2 mL fixed-angle rotor, thereby corroborating current recommendations. Neither increased concentrations of formamide nor urea in the medium improved the separation results using the fixed-angle rotor.
RNA, because they were able to ferment a specific isotope-labeled compound (Lueders et al.
2004
; Radajewski et al. 2003; Whiteley et al. 2006) . Thus, the efficiency of the separation of 'heavy' and 'light' RNA is crucial for successful resolution of the structure of the metabolically active community members in an RNA-SIP experiment (Lueders et al. 2004; Neufeld et al. 2007) . Nevertheless, previous studies also reported that contamination of labeled RNA with unlabeled RNA molecules cannot be completely avoided (Lueders et al. 2004; Manefield et al. 2002) . According to the literature (Whiteley et al. 2007) 100 mM NaCl, 60 mM MgCl 2 , 10 mM CaCl 2 , pH 7.9.) and 25 µl of nuclease-free water.
Further purification was performed using Qiagen RNeasy spin columns (Qiagen, Hilden, Germany) according to the manufacturer's instructions. After elution, RNA samples were quantified using a P360 Nanophotometer (Implen GmbH, Munich, Germany) and integrity was checked by standard agarose gel electrophoresis. Absence of genomic DNA was verified by PCR targeting the 16S rRNA genes using universal bacterial primers. concentrations at the same densities as the separately centrifuged RNA species (Fig. 2B ).
In our study, most efficient separation of a 1:1 mixture of isotope-labeled and unlabeled E. coli RNA could reproducibly be achieved by using the near-vertical MLN-80
rotor. Despite the presence of formamide in the centrifugation gradients to release RNA secondary structure, the use of a fixed-angle rotor led to incomplete resolution of unlabeled Notably, in a near-vertical rotor, the RNA molecules distribute over an extended area, which might result in less RNA interactions and hence lead to a better isopycnic density resolution (Adam et al. 2009 ). The separation of nucleic acids during ultracentrifugation is also dependent on the total volume of gradient solution that separates isopycnic sample zones after the run. As a result of the geometry of the rotor, vertical and near-vertical rotors show the largest volume of gradient solution between isopycnic zones of banding nucleic acid (Griffith 2007). We accounted for the different volumes (2 mL vs. 8 mL) of the centrifugation tubes by normalizing the RNA concentration to 100 ng mL -1 in all experiments, however, the above-mentioned effects might have been increased by the fact that the height-to-diameter ratio of the 8 mL tubes for the near-vertical rotor was 3.6 (57 x 16 mm), while it was just 2.9
(32 x 11 mm) for the 2 mL tubes of the fixed-angle rotor.
We conclude that (near-) vertical rotors and tubes with a larger height-to-diameter ratio are more suitable for RNA-SIP studies than fixed-angle rotor and tubes with a lower height-to-diameter ratio. 
